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(57) Abstract: A cluster analysis of three-dimensional 
structural activity correlation method, comprising process 
Bl of detennining the coordinates of each of the atoms 
contained in multiple molecules piled on each other in a 
virtual space; process B2 of calculating the atomic distances 
between each atom and other atoms and identifying not 
only the shortest atomic distance among the calculated 
atomic distances but also two atoms constituting the shortest 
atomic distance; process B3 of, when the calculated shortest 
atomic distance is not larger than a given threshold, not 
only deleting the two atoms exhibiting the shortest atomic 
distance from, the three-dimensional space but also forming 
an atom representing the two atoms in the weighted average 
coordinates with respect to the coordinates of deleted two 
atoms; process B4 of returning to the process B2 after the 
process B3; and process B5 of, when the calculated shortest 
atomic distance exceeds the given threshold, terminating the 
process B. This procedure enables strikingly reducing the 
memory zone and amount of computation required for 3D 
QSAR analysis. 
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{j:<l?=Wi"5H?)i:7C^ia?Stt+BM (3 Dimensional Quantitative structure- 
activity relationship: 3D QSAR) ife^^tJ«^<D7'P AlC^-TSo 

mm (3D QSAR) fm-^yT—^='y^T'r^y\^>'!^^m\f^itw^m6foti:j^^^fY 

XUM^Wil^XMi^^'^iy^ttc^s PLS (partial least square of latent 
valuables) m. ^^-7>'^^^5' h (NN) fe. *fc{iit^T/U=l' y (GA) fj: 

20 3D QSARi5?^<Sr^mi-5^(-ftlDWT9 5>^^(^S;j3i'a^^-it{-*3VN-C. 
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i~5:3^jSfe^£r%^U^B'b/c (Kotani, T. : Higashiura. K. Rapid evaluation of 
molecular shape similarity index using pairwise calculation of the nearest 
atomic distances. J. Chem. Inf. Comput. Sci. 2002, 42, 58-63. ) o 

faii^hmmz-zn QSARSrm\ mm\:>^^<oMiMm^i^^m-ir^z.ttmmxh^ 

( 1 ) -^m^QSAR^m : 

^:S:ffiV^^ M^MsiW- (Multiple Regression Analysis, MRA) ti:t'<D 

mf\-^m^m^^xf^m^^^-t^mmit^^\±n^^iii tm^^mm L^ot 
i^mmskmmx^ tj:\^^t v ^ofc:x^ t m^. itm^i&\^ ^'W^^i>^it^^mx 

(2) Comparative Molecular Field Analysis (CoMFA) ^ : 

Cramer P>lCj;oTBg^$ttybCoMFA (Cramer III, R. D. : Patterson, D. E. ; 
Bunce, J. D. Comparative Molecular Field Analysis (CoMFA). 1. Effect of 
Shape on Binding of Steroids to Carrier Proteins. J. Am. Chem. Soc. 1988, 



wo 2004/031999 




PCT/JP2003/012810 



110, 5959-5£i67) Ji, ^^^^(Om^CO mjl JCj^ g b-CQSAR«?*lTS:fT 9 t^Z^T* 

n/55^£^l^f^t^^i^^&^i-Si:i5^LTV^6o rofci^. CoMFAJe;l^<Z)3D QSAR^& 
f|at<^^^^ii^tcx— ^lcSe!»i^-ti:Syt46l>l. 5^^=^#l3t^ii^{-a^ 

J: 9'fe^?r#;tx lll^§P(::i*/S:tt2A^mx*l^=P<liO*&^^^f^fife-f- 

-t'/^^t^■^ #|^i5^^(OH|$fe7c«itia«K^^i: UT^ffi-T 5 (CoMFA7 >f -/i- 
10 K)„ 

CoMFA:7^— F(7)ti-^T'{*> llflcffiSf^ffl{iLennard-Jones5S:T% ^^tBSi^ 
ffl{iCoulomb^^<x:/^x■¥/^T•ti-»i-5o roCoMFA:7 ^ — /i. K^. fita^;b-1i:fc5^ 

<i:<DM^^i^tH^-t-<5o KEtHiWt^fiPLS (Partial Least Square) ife^fflV^. 

20 ?tCdb\ CoMFAl^{il^7K6^^.^ffii:^^ffl^«-r''--°7 7<— ^5';55/^V^fci^). KelloggP>f± 

HINT,^V^5^^•7P<— i?^%|gU CoMFAj5?W{^:i^?fflUTV^:5 (Kellogg. G. E. ; 
Semus, S. F. ; Abraham, D. J. HINT: a new method of eiqiirical hydrophobic 
field calculation for CoMFA. J. Cotnput. Aided Mol. Des. 1991, 5, 545-552x 
Kellogg, G. E. ; Abraham, D. J. Hydrophobicity : is LogP(o/w) more than 
25 the sum of its parts? Eur. J. Med. Chem. 2000, 35, 651-661. ) o 

(3) Comparative Molecular Similarity Analysis (CoMSIA) 
Klebebf*. CoMFA^l£3Sbyi:3D QSARti-iL#*fe<}: UTs CoMSIA5S^#^UTV^S 
(Klebe, G. ; Abraham, U. ; Mietzner, T. Molecular similarity indices in a 
ccii¥>arative analysis (CoMSIA) of drug molecules to correlate and predict 
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their biological activity. J. Med, Chem. 1994, 37, 4130-4146. ^ Klebe, G. 
Comparative Molecular Similarity Indices Analysis: CoMSIA. Perspect. 
Drug Discov. Design 1998, 12/13/14, 87-104^ Klebe, G. ; Abraham, U. 
Comparative molecular similarity index analysis (CoMSIA) to study 
5 hydrogen-bonding properties and to score combinatorial libraries. J. 

Comput. Aided Mol. Des. 1999, 13, 1-10) „ 
CoMSlAT-fi. CoMFAt^-^T•{i*^^^7i^7':^v'^r/^t >'v^ir/^i: ^o;d><^ 

Similarity Index^ffiV>TCoMFAi: |^^<^t^^$^^ToTV^5„ 

10 CoMSiA-ef^. CoMFA<D}#ov^<OJ6»(^^^{::*ti-se^:S56S||^$^^-cv^5o A 

i^t^izWt^ir^ CoMFA-CfflV^SLennard-JonesTjf-ri^v^-^ /Ativan der Waals 
ll*S:^^^<^'fcS^'D'355fcSo *^c. Lennard-Jones7K-7^:/^^-)r>'^-^Coulomb7K-r 
^tti:^o ^^i^. Lennard-Jones/K-r i^v^-t/l' h tCoulomhyi<7^>'iy^ /i^X*i'X^ 

M^tl?>o :i(Otzi^. CoMSIAT-{i5^i=^S^a-g-t>-tirfei: UTfflV^btb-CV>5SEAL(D 

jroV>Tf±> Klebe, G. ; Mietzner, T. ; Weber, F. Different approaches 
toward an automatic structural alignment of drug molecules: applications 
25 to sterol mimics, thrombin and thermolysin inhibitors. J. Comput. Aided 

Mol. Des. 1994, 8, 751-778. ^^Mo ) o SEAL(DMI^^COV^T^ix tK^^"^ 
Donor 7 ^ — K • TK^^jf^-n-Acceptor^-r — /l^ K. i^TKtt^ W — Kf^loV^T "b 
}tm0U'^n^^^X\^^^o ^LT. SEALT'{*Gaussian-type<DW^^S:fflV^5fc 
isb^ CoMFAT*P.gM<!:^ioTV>fc#m^;65|g^ia:-f^ y h:ty(Di£i>m^fl\,\ 
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Sffi, CoMFA. CoMSIA-C-tt*&^^^f^fiK'rS^^t-ftEl4*5^C. QSAR<5?*f© 
(4) Hypothetical Active Site Lattice (HASL) ?fe : 

HASLifefi. DoweykolC J: t) PB^ ^nfcHASLfiCoMFA^CoMSIAi: li^J^C «9 > 5>^<^ 
10 van der ^zalsW^UP^(Dmmc2AmM(DmmX'^^J^^m^^^> 

ib5 (Doweyko, A. M. Three-dimensional pharmacophores from binding data. 
J. Med. Cham. 1994, 37, 1769-1778^ Guccione, S. : Doweyko, A. M. ; Chen, 
H. ; Barretta, G. U. ; Balzano, F. 3D QSAR using ' multiconformer' 
15 alignment: the use of HASL in the analysis of 5-HTlA thienopyrimidinone 

ligands. J. Comput. Aided Mol. Des. 2000, 14, 647-657. ^^M) „ HASLT'ti 
CoMFA-^MSIA. MFA (Accelrys Inc. ;0*bti#^$^^-CV^S„ ) ttiMi^X. i^^S 

( 5 ) Pharmacophore<Z)aia-^:b-y:S;tT 0 : 
J: 9 P 3D QSAR^ifeTfc > Jr{*:6<JtC(*DISC0-^Catalyst, Apex-3D/j; ^;i5fo-5o 
<!:V^■5:X-^^Wt■CV^5o DISCOt::oV^-C(i. Martin. Y. C. ; Bures, M. G. ; 
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Danaher, E. A. ; DeLazzer, J. ; Lico, I. ; Pavlik, P. A. A fast new 
approach to pharmacophore mapping and its application to dopaminergic 
and benzodiazepine agonists. J. Coraput. Aided Mol. Des. 1993, 7, 83-102. 
2:#RP.o Catalyst^COV^-C^l^ Greene, J. ; Kahn, S. ; Savoj, H. ; Sprague, 
5 P. ; Teig, S. Chemical Function Queries for 3D Database Search. J. Chem. 

Inf. Coraput. Sci. , 1994, 34, 1297-1308. ^#fiSo 

mi^*^'^^^ tf^^s ji^<^PCf3D QSAR«?^SrfT P ^ i: t^-Q^ 
10 (b) ^y^/i^tti:?>it^^^^^M.\C}^\^if(D^oi^^mrr^i>^i^^^f^^*^ISi 

15 ?tm(DWtm 

25 (OTMBlt. 
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15 <7)^aB2i:. 

H 3 OtoSB 3 m 2 <D«iaB 2 {CIM t) H 3 <7)4ifl;SB 3 t?f^^ UfcJl^Sr-^ 
20 i?)T||2<7)M;SB 2^tT9^4(^^SlB 4 i:. 
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^ 3 (DfiOMB 3 H 2 (7)MSB 2 (CM 19 H 3 <D^SB 3 T'f^^ tfcJ!©^^^ 
r (?5 i 9 {C«lfiK$tL/cH2);5c«lit®'tttBB9^feS.t>*^<75^n AXii. CoMFA 

[^izh^m'^Rtmm^!Mm<Dxyzmm^^^^^xMm^mi.xn^f^^^y2mm 



5 V ^fi^flsl^l^^^ 5 r i: J: <9 . IH^^;^^:^ yh:^y ^:^tt^X 

#5o 
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m6<3''i>'-«7 P« — ^ n^tl^tlvan der 
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m2 -.mK^^y^-^-M^ (STEP 2) (DmMi^^-tmo 

5 US: CoMFA&<Oth^-:/ o -fe ^T^-tmo 

n 5 : co}Asik(Dfmf^^ {^i^^m:sLim) srm^6<j(c^-riii„ 
El 6 : comih(Dmmmm (^m^^jtasitffl) ^m^6<j(-^-riiio 

HI 9 : ii^ii«*a■a'^:►-^t^£S^fflV^^P L S«?tlT(?5i^l^^7j^i-i/^7„ 

mi 0 :.iiijifi;Ja^:bii:?i^ffiv^fc P L Sft?W(D^m^^^<bbfc[ll„ 

la 1 1 : SEAL(D?Pti^^fflV>fcP L S fm(Dl^^^^^-t^ o 

1112 : SEAL(DM^^fflV^fcPLS#Ptff<^^gm{-OV^T. S:^^^JS(^«^^m 

15 U^So 

Ell 3 : SEAL(75|¥#iC^fflV^fcP L S^tlf OSi£mi-OV>-C. f|^m^i<^^4-Sr^ 

^iburcEio 

H 1 4 : GoodP><^5^^!^fi^^^4<OWfiffi^^fflV^ytP L S«?*>fO^;^Sr:^i-i/7 7o 
mis : Goodb<^5^^^fl^^t40M^^fflV^ybPLS«?^<Z)^m{-■OV^T. is 

m 1 6 : GoodP>0:9-i^^fai4a)W^^^fflv>fcP L s/5?W<^*S*tc:ov^-C. if^ 

mis :^iale^^fflV^fcPLSji^?^<^i^$;^^COV^T. tLi^^(0^^-^^%it 
25 UfcElo 

mi 9 : «l^^SrfflVNfcPLS^I?^«Z)^;i:{-ov^-t. ^m^<om-^^^%\t 

Lfcm„ 

m 2 0 : S(D4'^{c0^=^^l9;tt> SEAL<Z)MiS:SrfflV^fc:P L SA¥*f SrfTofc^ 
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112 1 -.^(D^^izm^^Bi-f. sEAL(^)fpti^^fflv^TPLs^^?^ff^^To^cife 
5 0 2 3: m<D^^{zm^^^n. Goodh(D^^miSLi^<Dmm^^m\^^x p l s 

la 2 5 : ^(D^^icm^^^n. Good^(D^^^{)Jl14<Z)|?flB^<SrfflV>TP L S 

15 112 8 : FLEXs^£T•fflV^P>i^Sj^7K^4/^•7^-^'T*:^/!>^M(DrMi?:S^fflV^T 

112 9 : FLEXS&T•ffiVMbtL5#'7Kt4^^°7^-^T'M^l2^^^S^ffiV^TPLS)|?i^^ 
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20 fTofcJ^mi-oV>T. HSAL/-?7^-iS'<D^#^«t:<t:Uytll„ 

US 1 : HASLT♦fflV^btt5''■?^^-^5'T«l^^i^C^fflV^TPLSj!^f^^f<£^^Toyt^ 
m{-OV^-C. HSAL>'-«^^~i5'<^^-^<£rm^'fbLytllo 

US 2 : AudryO^Sr^^MIS:^ L-tffiV^TPLSfi?tffSr^Tofc*Sm^CO^^T. 

25 UBS: ¥&uchere(D^^mMm^t tTffl^^TPLSj|?t^f^^Tofc^m(-OV^T. 

US 4 : miEFauchireCDiC^mMm^t LTfflV^-CPLS^¥«f ^tfofcl^mt::o 
V^T. AC<*:^0^-^Sf^^<kU^cll„ 

Has : SEAL(D;^f^^7;5?>Kf^^ffiV^TPLS^i?^$r^Toyt^^:^^CoV^T. Sr<^:® 



yfO 2004/031999 




PCT/JP2003/012810 



03 7: Au<ky(D^^mmmmt Lxfflv^TPLs^5?^ff^^fo^c^m^-ov^T. 

10 . 04 0 : SEAL<D:^fl5';5^iaiSSrfflV^TPLS0tlf^tToytl^mt-ov>-C> 

04 1 : sg^6^^^^ffl''^TPLsj|?tff^^Tofc^m^-ov^-c. ^mjs<75^^^m 

04 2: FlexS<0^-«7p<— ^^ffiV\ Fauchere<7)^^ii^Ml^i: bTPLSi^tff^ 
04 3: FlexSO/-?^^— ^5'^fflV^, <^IEFauchere(75^fSri^^K^ <t LXPLSM 

20 04 5 : AlogP<7)^^°^^— Audry<7)^^^^Mii:,i: L-CPLSft?^Sr^T 

04 7: AlogP(7)/-?^^— ^^fflV\ |^iEFauchere(D^^i^«M^i LTPLSjS? 
04 8 : COX-2(D3DQSAR<S^^Toy^:)^;l:^COV^T. ^^«<^^-^^M^'fk U 

yb0o 

04 9 : COX-2(Z)3DQSAR^^Toyc:^m^-OV^-C. S!:^$:JS<??^-^<Srmf:'fb U 
fc:0„ 



wo 2004/031999 PCT/JP2003/012810 
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fi:^a=^l^^^fc5>^^^::ov^-Ci?^:5^^-^j?^lf<£r^T9 (STEP2) „ r 
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;iST-#5;6^ nm=-^m^fl^ m^f-] (Dmm<}^\^. 3D QSARfi?^ 

jL-f^fflSrfh^-rs (STEP4) o r r-COtl-m-Cfi. lll3lc:^-rJ;5t-x Sia^*? 
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ffiV^Tf^-^^n5o :*:^^#;65Kotani. T. ; Higashiura. K. 

Rapid evaluation of molecular shape similarity index using pairwise 
calculation of the nearest atomic distances. J. Chem. Inf. Comput. Sci. 

2002, 42. 58-62. X'm^i^x\,^^^j-mumm-jjm^mm\^^\mx^%^o 

'l4ffiS'f^ffif±FLExS& (Lemmen, C. ; Lengauer, T. ; Klebe, G. FLEXS: a method 
for fast flexible ligand superposition. /. Med Chem. 1998, 4J, 4502- 
4520) <7)/-?7^-^/5Wiit-f<JfflX-#5o 

j^V^-C. #?5tLfc:ffiSf^fflO^*^. CoMFAJ^CoMSIA<!r|^1^. PLSM^l^ 
(STEPS) . 7^-^^m^<bi--5 (STEP6) „ i56#(?D3D GSAR^jSfeT-fcSCoMFA/^^ 

tmtiv^m'kmmL.xmm^^u^^x?>o rfife^^j fi^ ^^^j^^^xfc 

36='b^'[4^i8^^f^'5-i:3&^"C*#^o rWLSfife^^-fCfix Leave-one-out?fe 
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Binding affinity to human 
corticosteroid-binding globulins 
(CBG) 


aldosterone 


-6. 279 


androstandiol 


-5. 000 


androstenediol 


-5. 000 


androstenedione 


-5. 763 


androsterone 


-5. 613 


corticosterone 


-7.881 


Cortisol 


-7. 881 


cortisone 


-6. 892 


dehydroepiandrosterone 


"5. 000 


deoxycorticosterone 


-7. 653 


deoxycortisole 


-7.881 


dihydrotestosterone 


-5. 919 


estradiol 


-5. 000 


estriol 


-5. 000 


estrone 


-5. 000 


etiocholanolone 


-5. 255 


pregnenolone 


-5. 255 


hydroxy pregnenolone 


-5. 000 


progesterone 


-7. 380 


hydroxy progesterone 


-7. 740 


teststerone 


-6. 724 



5 4.0±<DCygwin 1. 3. 2$:fflV^"CtTV\ T'n i/y AfiFortranirC. Tcl/tk^>^V^T 

f^^L^o PLSfh3St-f*SAMPLS (QCPE#650) (Bush, B. L ;.Nachbar, R. B. , Jr. 
Sample-distance partial least squares: PLS optimized for many variables, 
with application to CoMFA. J. Comput. Aided Mol. Des. 1993, 7, 587- 
619.) ^fflV^, V(Wl^^(O^%mz.m&\Aja}0 ViewerLite 4.0 (Accerlystt) ^ 

10 fflV^fCo 

ir^^y^-r—^ (COX.2) |3§.$^Ji|^fflV^l:3DQSARMW<S^^f o/Co (Liu,H.; 
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Huang, X.; Shen, J.; Luo, X.; Li, M.; Xiong. B.; Chen, G.; Yang, Y.; Jiang, H.; Chen, K. 
Inhibitory Mode of l,S-Diarylpyrazole Derivatives Against CycIooxygenase-2 and 
Cyclooxygenase-1 : Molecular Docking and 3D QSAR Analyses. J. Med. Chem. 2002, 45^ 
4816-4827) » ;*:^Wtc:f^iu e);6SAutoDockSrfflV^»tii Lfcl,5-v?T y — yi^ t"^ / 
5 — /i^P^fls:<irCOX-2<i:(Z)^-a^iaM^fflv^fc<, 

II. '<ik^(om^^m^^^^^ (ittft^d) 

*fit<^fci?)tCSYBYL, Tripos Inc. St. Louis ;6=»e)ffitt^ttTV^5CoMFAj5?^*?i| 

T*5i9. 17fii6^p3<7){|Umg|55>{C{iVz:#:6<j(;i^|4^ii5^$-fr50i^ 

tL-cv>So — CoMSiA{::J: «9. S:<*:3i, i^7K^<7530(^)/N'7^— iJ^Sr 

fflV>TQSAR<52N»fSrfToy5:ii$m#^T-fi. 13 5 Jc^-f" i 9 {w, :a«s:6*j/j;^-^tCOV> 
Tm7{4}0^e>(7)#mgP5^-eHiz:<*:6<j{cfgti^it5S$-&5^J^ (^fe : G) L;J»^^ 
n''^V^;J»5{S{ieCoMFA,i;|WM^<D^m755^bnTV^§„ 0 6 IC^T^-T J: 9 t-. ^mj^fi 

15 t>Am3i4*3 j;t;?i7{£(B!i^gp5^{imnT*3 . m\z.\imm%ifi-Qnmmw.=f- 

III. ;$:||PJ<^th» 

(1) w^gg^ 

25 A) i^i$/i5^^fi*a^^i3rjfe60Wfl5xS: 

(Kotani, T. ; Higashiura, K. Rapid evaluation of molecular shape 
similarity index using pairwise calculation of the nearest atomic 
distances. J. Chea Inf. Comput. Sci, 2002, 42, 58-63. ) 
B) SEALOfFffi5^ 
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(Kearsley, S. K. ; Smith, G. M. An alternative method for the alignment 
of molecular structures: maximizing electrostatic and steric overlap. 
Tetrahedron Comput. Method. 1990, 3, 615-633. x Klebe, G. ; Mietzner, T. ; 
Weber, F. Different approaches toward an automatic structural alignment 
5 of drug molecules: applications to sterol mimics, thrombin and 

thermolysin inhibitors. J, Comput. Aided Mol. Des. 1994, 8, 751-778. ) 

C) Goodb(D5^T-^feH4<^M^ 

(Good, A. C. ; Hodgkin, E. E. ; Richatds, W. G. Utilization of Gaussian 
functions for the rapid evaluation of molecular similarity. J. Chem. Inf. 
10 Comput. Sci. 1992, 32, 188-191.) 

D) mi&mmt:m\'^tzm^ 

rtbe>4ooif«^<^5*>A) -c) &{t:5^T-ffiMtt^tf^-r5yti?)tcfflv^f3 
20 B) c) m(Dvmmw^xity<'7 T!)m^^tix\^^^-h(oiz^\,^xi-i^i^^ 

fl^^fci-^X'tJiK. W^mj^tiim^^m:^i&nKiPm^^m.i^AtlfzZD QSAR;0W 
mtf£^o D) ?femfeOQfeSl*T'^mtBi:^^ffl^#ltt^Anfc3D QSARSrtf^ w 

25 (2) iXm^<Djf^^ 
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* fc, ^yy^^ —m^i^ i '^htlfziX^^i-i. ^=p{^ t> /.f SCoMFA^CoMSIA 
/U:a[i- (kcal/mol) -r'fcSfc*^). :^^—])>'^(0>J^'^m:A^^J:t^^tio bTi^L. 
( 3 ) 3D QSARj5|^ 

i-A) Mm^£^j^^Mi:3i^^'^^<Dwm^^i^m 

Kotani, T. ; Higashiura, K. Rapid evaluation of molecular shape 
similarity index using pairwise calculation of the nearest atomic 
distances. J. Cham. Inf. Comput. Sci. 2002, 42, 58-63. X'^Ml^f'MM^^ 
m;^-^t)-ti:^fet^fflV^m:^3l^:b-&<lr^Tofcm. 3D QSARj5?^^tTofCo P]JSmm<DlfM 
^^lil9{C^i"o r r-C'r2»ifit@M#IS:iSr. qMicross-validated r^ *fcl- 
(n-1) (l-q2)/(n-c)JiTropshaP>l::<t Offi1^nfc^?fe='>':^^-^>>' M^^^i" 

::(^^ig:^{iCcMFA^CoMSIAi:{i{^— iti-^^iip]^7i^bfCo Ud*L. D 
^IS-fi^^jfitC, CoMFA-^CoMSIAT'tiEbtt^'iift^ofc^ilEt^ CTV^S„ 
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1-B) SEALtDMi^SrffiV^fc^'g' 
^5fe^::SEAL(^>M^CSrfflV^T3D QSARj4?^^fTo;fc„ r^, q\ l-{ti-l)(l-qn/in- 

c)(7)^7 7Sr|gli itciTj^-fo q''m.n=':^7ii—^.:^ h4\zi3\,^x^izm 

ti<Dm^m 1 2 Rtm 1 3 izfjk-to m7j<-t^ x o t-. iLW^&^isximm&^^j:^^ 

(CM LTf*. CoMSIAi: a < Uit^^^n?> ^ t :65T'#fc„ 
1-C) Good lb (^^J-^^^ieit^^^Wiffi^^ffl V ^fc:^'g' 
Goo6h(D^^mU\^(OWM^^^^^fcm^(Dr\ q\ l-(n-l) (iV )/(n-c) <^ 

10 4le:^-ro -<^4i'&^ 3:^7}?— h4^c*3V^Tq=' = 0.822 i:^?^ 

1- D) mkm^^m\>^it.m^ 

15 ^fei^l^i: b-rlz:<i|sS^. #mH^^*{c:o.5«rjifflLfc*i-^c>r', q=. i-(n- 

-To :i(Dm^s i£<*:JS<^^4-Sr^-t-|lI«CoMFA*5j;tJ«CoMSlAOj^;^<i:. ^mM<D 
20 i-A)iiijf 7^.^5^^^^*;^a^:b-e:<^W^ffi^^fflv^T#e>tLfct)(^)<^ a< flJlfc^^ 

25 J; <9 jE?ft?^e3D QSAR)^m^5^biX^ ^ i: /5SW#T'# -5„ 

2- A) ii^ig?^£^^m^a^^ii^&<^W^ffi^^fflv^fc:^^ 
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2-B) SEALO^WiM^trm^^tim-B- 

m^^'U^ito q\ l-(n-l) (l-q2)/(n-c)0^/7:7^|g2 0{C7j^Uyto r<?5 

2-c) Good (^<D0i-mism<Dwm^^m\^^fzm-^ 

10 Good^05>^^^a^4<^Wffi^S^fflV^fc#'a'<Dr= . . l-(n-l) (l-q= )/(n-c) (D 

^yy^m2Z\Zm-to ^(Om^k. ^^^it^—^l^ hA\Z.ia\i^Xf\^ =0.74ltigiV> 

^^!)l-c^7?m'a*i:l^^^^^(^3:£^*:3l, #m3i<^^4^^-riii (Ei2 4st>'iii2 5) 
15 2-D) mumk^m^tzm^ 

m^^m\*^fi.m^ d-c. 2-0 . so QSf&m^x*vi.r^ . thi^o^mmm^tit 
20 m^tt>ts:y)m-^ji^x^^ . 3D QSAR<^)MiB8mi! x.x'^tn^m^t^^^mtm^t) 

CGaussian-type(7)|?#i5ClC'by5^75>;bibi^SEAL<7)f^'liffii(:<^ffiV^fc;^ 
(1-B, 2-B) r-fiCoMFA -^CoMSIA-C^^^tb^c^i^l^Ill i: (ff^ 

25 (1-A) ^SiMiC^ffiV^fc:^-a• (I'D) T-flr^ , t,{CCoMFA^CoMSIA J; 
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in- 2. i^7Kt45|=aiLf^ffl<^tni^ 

Viswanadhanb<55AlogP (Viswanadhan, V. N. ; Ghose, A. K. ; Singh, U. C. ; 
Wendoloski, J. J. Prediction of Solvation Free Energies of Small Organic 
Molecules: Additive-Constitutive Models Based on Molecular Fingerprints 
and Atomic Constants. J. Chem. Inf. Comput. Sci. 1999, 39, 405-412) , 
ioJ:t>\ Klebe6«?5gSSSr#ltbyS:iii]^j'jiM4a^t>-fr?feT'*>SFLEXsfe (Lemmen, 
C. ; Lengauer, T. ; Klebe, G. FLEXS: a method for fast flexible ligand 
superposition. Med. Chem. 1998, 41, 4502-4520) T-^ffl ^tLTV^Si^TK 

3) SEAL^T♦fflV^P>i^TV^?>i^7K^4^■^7>— ^ (Viswanadhan bC»AlogF) » 

4) FLEXS^£T♦fflV^^tl'TV^5i^"7Ktt^■^■7P<— 

5) HASLfeT'fflV^bttTV^5^-«7^-i5'o 
E) ;;!f^7;^M<^Mi^^fflv^yi:^■a' 

CoMSlAjfeT'ffl V ^ bnx V ^ S ;«f x^McoW^SIfc t LXl^^Xyf^ir^^m v ^fc„ 
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7K14l<i: bfco am§m<^1^^-efc'5. r,,{l<-^^^,±<7)3?^P-^m^i:ffi5:#ffl% 
F) ^M^^^fflV>fc#^ 

tro/co (13 2 6) 

3 -F) SEAL^*-efflV^P,^^5BS7K^4^•-•7^-^-C^^^^^ffl LyJ:#^ 
SEAL^fe-C-fflVMbt^.6/^°7P<~^5'-C^iM^<S^ffiv^/c^^Sr^s^fflL. 3D qsar^ 

tff^trofCo (1112 7) 

FLEXS^fe-effiV^btt'5i^7K^*^■«7P«-^5'T';^fC7^M<?^W^ffi^&^fflb. 3D QSAR 
mSx^n^f^o (1112 8) 

FLEXS^feT•fflV^e>tb^)i^7K^4^■«7^-^5'■C^i^J^^^I&SrffiV^/c^^S^^fflL. so 
QSAR^W^fro fco (m 2 9 ) 

5 - E) HASLT'ffl :^—'^X':fi^ :^ M<7)M^ ^^ffi t fc^-a- 
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oyto (1213 0) 

5 -F) HASL-efflv^p>n'5/^7 p< --^xmi&mwc^^m i^ftm^ 

Srffofc, (1113 1) 

5^A^tiCoMFA^fe-^CoMSIAjfeT'# bttfci^m ^ 0 M^tC o "CiS . 3D 

^:lx\ MLPxmm^tix\f^^3mm(DmMm^ (^ 1-^3) ^mm\^tim 

-^^thi£i"S B 6^T'^A $ n^c^^^i^TKtt^T" ^'v'-^/W (Molecular Lipophilic 
Potential; MLP) T-fiCoMSIA?feJ^CoMFA?fe-e^ffl $ttTV>S^gt^MiC<Df5d^(::. 
AudryOiC (iC 1 ) (Furet, P.; Cohen, N. C. 3D molecular lipophilicity potential 
profiles: a new tool in molecular modeling. J. Mol. Graph. 1988. 6, 182-189) ^ 
FauchereOiC (^ 2 ) (Fauchere, J. L.; Quarendon, P.; Kaetterer, L. Estimating and 
representing hydrophobicity potential. J. Mol. Grcqsh. 1988, (J, 202-206) , *5 J: tJ^iE 
Fauchere<DiC (^ 3 ) (Kearsley, S. K.; Smith. G. M. An alternative method for the 
alignment of molecular structures: maximizing electrostatic and steric overlap. 
Tetrahedron CompuL Method. 1 990, 3, 61 5-633) <^ J: P f^WM.UW'^^ $ ^"C V ^ 
5„ 
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MLP -^Xf.e"^ (^2) 

MLP =^,e^ fz-tziX^. 4k<drX:itMLP^0 (^3) 

mm\^mmm.h\^x\iky\^^--t (6) . (?) . (s) *5j;t>* o) 

(6) l£«i:6<)*B5:{'^ffl 

(7) ^nm^'SMm 

10 (8) FLEXS(^/^°^^— ^^ffiV^fci^7K6^taS:f^ffl 

(9) AlogP(7)/■?7P<-^5'^fflV^fcl^7K6<)tBSf^ffl 

(G) Audry<D^ (^1) <^^^M^t LT^ffl 

(H) Fauchere<7)^ (^2) ^^^P^-i: LT^ffl 

15 (I) <^EFauchere(^^ (^3) ^^^M^i: bt^ffl 

(J) SEAL<D;{f!>;^iS^ 

(K) if.W^<OY'Qm\^tz.m^^^ 

20 tL^^^-EMm (6) . #m6<Jffi£f^ffi (7) . 

©S;?K14+aSf^ffl (8) 43it;« (9) '^O^SSrtfm Lfco :/n-^Il^«m^^K 

{■t^^<^f^fiK^cf bWCSD QSAR^i?t)TmiI- 1 . Ill- 2 irl^^tD^&T'fTofCo 
^J|!c7)5^i-fefiIII- 1 . III-2 i:IWICt><^^fflv^fc:„ 

jiummit^^^'^y^'-^ (6) ~ (9) . <i:m^p^ (G) ~ (K) (om^ 
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(DniSattm^m^m (/^) > *3j:afcross-vaIidatedr» iq") %fflV^fCo 

(6) iLi^^m:s.i^m(D^Pt 
5 6-G) Audryo^ (^1) ^i^m^t \.xm^tiiL^^mi^i^m(D^m 

3 2 

6-H) FauchereO^ (^2) %:mMmmt m^^fciLi^mnKi^m(Dilkm 
10 El 3 3 {::7i^-t"o 

6-1) <^jEFauchere<D^ (^3) ^mMmmt i.xm\^^titLmns.i'^m(D^m 

^Srm 3 4 izi^-To 

6 - K) 7^mm(DFxm^^tim&M^^m\^^f^^i$^^ms.ipm(Dmi 
:^mm(Dvx'm\f^itmm^ik^m\'^rc^i^&^^:s.i^m(D^n^n^fz. m^i: 

HI 3 6 l:i7F-t-„ 

20 (7) #m6<36<)+asf^ffl<7)i^i^ 

7- G) AudTy(D^^mMmmtLxm\'^it^i^&^ns.jf^m(o^m 

3 7 {CTj^-To 

25 7-H) FsaicheK(D^^mmmmt\^Xm\'^ti^LWmiiQ:SLi'fm(Dtkf^ 

HI 3 8 {:::^-t"o 

7-1) i^IEFauchere<7)^^Jgt^||^i: L-Cfflv>fc^m6<J+B]§:f^ffl(Dlt|tt 
^]EFauchere<7)^^ilc^K^t LTffiV^fc#m^*iS#ffl<^)^i^tr^Tofc„ 
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3 9 iZTjk-iTo 

7 -K) :^|5:|g^<DFt?fflV^fc«^a«^fflV^fc#m6<J*S^^^ffl<^)^t^ 

8-G) AxidTy<D^^mMmmt LTfflV^fci^7K^*1l5:f^ffl<^^rt 

8-H) Fauchere(DS:5SritsP!^^ LTfflV^fcigS7K^4^a5:f^ffl<^^t^ 
HI 4 2 kZ7fi-to 

8-1) i^IEFauchferecD^Sri^^Bl^i: LTfflVNfci^TKtttBSf^fflt^l^i^ 

4 3 {^Tf^-to 

8 -J) SEAL<D;Jfl>;^Ba^<^i^^M^i: UTfflV^fci^7Kt4tBi:^^ffl(^mS^ 
*Sm^lll4 4(Cjn-t-c 

AJogP(D/^- ^ ^ - t?SEAL<^;«f ;^ mmh ^ V 
m (G~I) SrffiV>T3DQSAR{wjSt{ri-^W^t^f^l-:'5:o 
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4 5 i:L7jk-ro 

9-H) ¥saich^Te(D^^mMmi^t LTfflV^fci^TKtt^eilf^fflO^rt 
HI 4 6 

5 9-1) miE¥auchere(D^^mMmmti.xm^fzm7i<.ii^:s.i'i^m(oii^m 

m^lil4 7iZ7jkir, 

m-4. i/'^^;r=ari^y■:^— if (COX-2) |^a*^|^fflV^fc3D QSARj^f^ff 

10 ci;i-:^v"i/*:^— ^ (COX-2) Pl$^lJ^fflV>-C3DQSAlU^*ff^fTofCo (Liu. 
H.; Huang, X.; Shen, J.; Luo, X.; Li, M.; Xiong, B.; Chen, G.; Yang, Y.; Jiang, H.; Chen, 
K. Inhibitory Mode of l,S-Diarylpyrazole Derivatives Against Cyclooxygenase-2 and 
Cyclooxygenase-1 : Molecular Docking and 3D QSAR Analyses. J. Med Chem. 2002, 45, 
4816-4827) „ :*:j5?Wt-{±Liu b^i^AutoDock^ffll^^W Lfcl,5-v>T !) —/U t'^ ^ 

15 -yU^Wflct COX-2 t<^5iS^gaM^fflV^fc„ 

#^) i:©2fll«©#jfeT-3D QSAR/|?W^fTofc„ 

25 (1 0) SEAL(^i^«M^>^^ffli-5;^?* 

(11) ^fM^Sr^fflf 
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^^•ti:fc#^fe^fflV^fc„ fh^T-#P>Hfc^mSria4 8~5 0{C7j^bfc„ Hint's ^ 
tt^'tL<^MJ^7)5^-rfefilII- 1 X III- 2. III-3 <i:I^C"b<7)^fflv^fCo 
IV. 

IV- 1. ^i^&^mKi^misxxmm^m:s.j/pm(onw- 

*:^BJO^^SrCoMFA*3J:t;«CoMSIA<^^^^^2^i-„ r^-Cfi." CoMFAT'fiiE 
V>;65, q={iCoMFA. CoMSIAi: tl^ DMjO^^bttXfc "9 x rM*^^CoMSIA-C'fi:V^^ 

m2 





CoMFA 


CoMSIA 


1-A 


1-B 




1-D 


2-B 


2-C 




2 


4 


2 


4 


4 


4 


4 


2 




0. 879 


0. 941 


0. 899 


0.915 


0. 984 


0. 982 


0.915 


0.976 




0. 662 


0. 662 


0. 760 


0. 528 


0. 822 


0. 798 


0. 521 


0. 741 






0. 086 




0. 757 


0. 458 


0. 500 


0. 783 


0. 480 




1.000 


0. 535 


I. 000 


0.243 


0. 542 


0. 500 


0.217 


0. 520 






0. 378 


















|g|5,6 


laio 


|g|12 
.13 


1315 
,16 


1^18 
.19 


1321 
.22 


024 
.25 



IV- 2. i^7Ktt+esf^ffl<^n-^ 

-CViswanadhanb<7)AlogPS^fflV^fc^'g' (3-E. 3-F) . SEAL^fe-CfflV^ bKTV^ 

(1112 6. 3-E) Z.(Dt^r^ qt\^thK{'in.o:)^^tim.\^X. m^^l^^tm 
(^tlito (^3 : |§|2 7. 3-F) 





CoMSIA 


3-E 


3-F 


4-E 


4-F 


5-E 


5-F 




k 2 


1 


2 


2 


2 


1 


2 




0. 795 


0. 568 


0. 879 


0. 666 


0. 772 


0. 881 


0.810 


<r 


0. 455 


0. 381 


0. 707 


0. 408 


0. 442 


0. 747 


0. 534 






I1I26 


12127 


ISI28 


12129 


12130 


12131 
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m7i<.\^^<y t L-cfflv^5(^^i^a^c;^L< ?tj:v>,i:(D*£m/6^#e)tb^o flexs^ 
-efflv^6i^Tv^5i^7K^4''■^'^^-^^fflv^yc:^^ (4-E. 4-F) . mmm^t 

:lj{ZiS\,^XCoMSU^X'(Df^mtmU\^fc^^*mhtltZo (EI 2 8. 2 9. 4- 
E. 4-F) 

fflV^;t^#<7)^^9 365^i^^V^*gm;6S#btLTV^5;^»5 (^3. 4-Evs 4-F) . 
15 ^"^T-JiA tfthColASUmi:mi^mU^(Dl^^*^"^^tltio (^3s 4-F) » 

tm^ntio (1113 0) -r/j::b*,, sEMmxm\f^hthx\f^^mMmi^i:m\'^itm 
•a- ( 5 -E) t?f^3te<i: i7^<B!i^#iaj::jE<^HASL/>°7 p< —^-dmi^^mm-r^imm 



wo 2004/031999 



10 



15 



20 
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IV- 3. mKwmi^nwi^m\^^^^mik(Dmm 

^:^m^ (J) Sr^ffl bfc^-a^t::^. tat^V^<^S<^ . JS>:V^T-Fauchere<D 

coMSiA-^ (G) . (H) . (I) ■vm7itL^'^^^&HT5:i^iL{^^Km\^^ 

30»ofco CoMFA&T't>-<^^^^{-^icontou^mapJ6»mtLTV^^^V^fci^). ?St4<^li 
*4 ^sMm(^i:fl!i:6<3+aa<^ffll^#;t5^^ 





G 


H 


I 


J 


K 




3 


2 


2 


2 


2 




0.847 


0.844 


0.797 


0.781 


0.902 




0.715 


0.725 


0.698 


0.624 


0.806 




0.03 


0.01 


0.01 


0.02 


0.02 




18 


22 


14 


12 


14 




13 


10 


12 


9 


7 




1132 


[133 


034 


1135 


1136 



: 7-^<7)CoefFicient x standard deviation 

<^);^75S^*LTV^5J5S (G) t^h (K) (Di^«MI^-Cf*IEm<^:*s^t*^Jt3S$-li:S 

CoMSlAjSfe J; t) t)ft^^*>SVN{i*&^^Fp^Ri^/jN$ < -e# -S^tJ?). J: "9 m^>?t£3D 

SEAL(7);<f!>;^iB^ (E) Srfflv^fc:i:#^^:ft'b^v^^»iS^#x:fc;6^ :^tmvVfi 
Fauchere(D^ (H) ^fflV^fc,^ # t^^bttfCo 5 ^wtJ^ Lfc„ ^'f'C^JSi 
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m 5 mm%L(D^nj^^:s.im \c^x.^^m 





G 


H 


I 


J 


K 




4 


4 


4 


4 


6 




0.970 


0.970 


0.949 


0.903 


0.983 


T .. . 


0.761 


0.776 


0.586 


0.579 


0.719 




0.03 


0.03 


0.03 


0.04 


0.03 




11 


8 


19 


14 


9 




10 


10 


12 


9 


12 




037 


038 


039 


040 


041 



feiiiC^^^-^X.^^^ : AcDCoeflRcient x standard deviation 



(G) . (H) . (I) Tt>$^*bV^^mS:m5w^;^5-et7^i;i)^ofco 15*^^6 





G 


H 


I 


J 






2 


2 


2 






0.700 


0.612 


0.666 






0.254 


0.171 


0.408 






0.02 


0.02 


0.02 






7 


6 


3 






16 


17 


16 






042 


043 


044 



^'ttlCl^^^-^X.^'^J^ : "7 AOCoefficient x standard deviation 



^;^<b/.?ofc:6>. ^^(i^tL-?:*tbFauchere(^^ (H) . SEAL<D:^ P^mWn 0) 
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^7 FLExS(7)^^'^7<-^^fflv^fc^^^K^(^i»7K6^tB5:^^ffl{::#x.S^^ 





G 


H 


I 




4 


3 


5 




0.934 


0.924 


0.950 




0.705 


0.741 


0.744 




0.03 


0.03 


0.05 




12 


7 


10 
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